Protein kinases in organ ischemia and reperfusion.
There is ample evidence of the role that protein kinases play in the signaling pathways secondary to ischemia and reperfusion (I/R). The protein kinases initiate several interconnected downstream cascades regulated by phosphorylation and dephosphorylation reactions. The signaling transduction pathways ultimately initiate the nuclear transcription of the inflammatory and anti-inflammatory genes to repair and assist in the recovery of damaged cells. Although some of the I/R mechanisms are well identified, there is still a lack of general application of this knowledge in clinical practice and particularly in the role that their induction or inhibition can play in disease treatment or improving illness management. This is a review of the current understanding of the role that protein kinases play in the phosphoregulatory mechanisms, which mediate the complex processes of signal transduction secondary to organ I/R injury. Under ischemic conditions, diverse families of protein kinases, including tyrosine kinases, receptor serine kinases, and mitogen-activated protein (MAP) kinases, catalyze the phosphorylation of several proteins that initiate the cascade of events regulated by phosphorylation reactions and subsequent inflammatory gene expression. This phosphorylation catalyzed by protein kinases can nevertheless be reversed by a second group of enzymes, called protein phosphatases, which remove the phosphate and in that way modulate the activity of the protein kinases. The potential role that protein kinase inhibitors play is discussed on the basis of a new understanding of the mechanisms modulating phosphoregulated pathways.